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Preliminary and Short Report
A NEW METHOD FOR PAS STAIN OF OSMIUM-FIXED
ARALDITE-EMBEDDED THICK TISSUE SECTIONS*
RICHARD J. DIBELLA, M.D. AND KEN HASHIMOTO, M.D.
Since the advent of new embedding material for
electron microscopic specimens such as Epon 812,
Araldite, Durcupan, Vestopal W etc., the problems
of tissue damage, mainly due to expansion and
shrinkage of the embedding material such as
Araldite than in other embedding media. Differing
from the liver, kidney, and other parenchymatous
organs, which have a rather uniform consist-
ency, the skin is made up of rather heterogene-
ous components, and therefore it is very difficult
Fie. 1. Posterior human buccal muiosa. PAS-stained thick section of Araldite-embedded
buccal mucosa. Note the perinuclear rims of glycogen particles (arrows) and "punched-out"
unstained nuclear spaces (n). (X 800 + 1,300)
methacrylate, were overcome. We have been using
Araldite** for preparing routine sections because
it is easier to section skin specimens embedded in
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** Araldite 6005, used in this experiment, was
obtained from Cargille & Sons, 194 Second Avenue,
Little Falls, New Jersey.
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to obtain flat smooth sections of fairly large di-
mensions which are essential for the orientation
of pathological tissues. This is the main reason
why many dermatological electron microscopists
prefer Araldite to other epoxy resins. On the other
hand, staining abilities of Araldite-embedded
specimens have been found very poor in compari-
son with, for example, Epon-embedded sections,
chiefly due to the poor permeability of the stain-
ing solutions into this resin. Hashimoto et at. (1)
reported a new staining technic using a combina-
tion of uranyl acetate in 50% ethanol with lead
citrate of Reynolds. This gives a contrast to the
fine structures as good as Epon-embedded sections
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Fm. 2. Electron photomicro graph taken from the same tissue as Fig. 1. This demonstrates
clearly the perinuclear localization of glycogen (G). ID: desmosomes. N: nucleus. (X 10,585).
Stained with uranyl acetate in 50% ethanol then half-dry, re-stained with Reynolds' lead
citrate (4).
usually give when routinely stained using uranyl
acetate, phosphotungstic acid and/or lead salts.
It has been our experience, as well as that of
others, that PAS staining on the thick tissue sec-
tions cut from the osmium-fixed Araldite-em-
bedded tissue is very difficult or inconsistent,
while the same staining performed on thick sec-
tions cut from the Epon-embedded material has
been outlined: In 1962 Munger reported a PAS
staining technic for glycogen and basement mem-
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branes using osmium-fixed Epon 812 and meth-
aerylate-embedded tissue of the skin (2). He again
reported the use of this stain in 1964 on osmium-
fixed skin specimens embedded in Epon 812 (3).
This staining procedure described, however, re-
quires several hours and twelve separate steps.
In this short report, a quick and new method will
be described which renders a constantly good re-
sult of PAS staining on osmium-fixed Araldite-
embedded tissue sections.
MATERIALS AND RESULTS
Materials used in this study were specimens of
glycogen-rich posterior buccal mucosa of a 17-
year-old white male. Biopsy specimens were ob-
tained under local anesthesia and were cut into
small pieces and fixed in 1% osmic acid which
had been buffered to pH 8.0 with veronal-acetate
and adjusted to physiologic osmolarity by the
addition of 4.5% sucrose. The specimens were tben
dehydrated through a graded series of alcohols
and propylene oxide and then embedded in
Araldite. The components used in the staining
procedure are 0.5% periodic acid and Coleman's
Feulgen reagent.
Thick tissue sections, approximately 2 mm.
square are cut with glass knives on a Porter-Blum
ultramicrotome, fixed to glass slides by heating
them in 40% acetone until evaporation is com-
pleted, and stained for PAS reaction in the follow-
ing manner:
1. Apply a few drops of 0.5% periodic acid for
10 minutes to the Araldite-embedded section which
is fixed to a shde, and heat to 65°C on a hot plate.
Avoid total evaporation of the periodic acid by
adding it freshly once or twice during the heating.
We prefer to place two thick sections at a time
on an ordinary glass slide, for sometimes a single
section is lost or damaged, as in rinsing. After the
10-minute application of periodic acid, the sections
are rinsed carefully with distilled water and then
dried slowly on the hot plate. If a section is de-
tached from the slide during heating or rinsing, it
can be recovered and re-attached to the slide by
heating with a trace of distilled water until dry.
2. Several drops of Coleman's Feulgen reagent
are then applied to the dry sections at a tempera-
ture of 65°C. At this temperature, it will be noted
that the solution soon becomes intensely purple-
red. Fresh solution must be added at intervals to
prevent drying out. Five minutes or so of such
treatment is adequate. The deep purple-red color
persists only on heating, and the usual faint pink
color returns to the solution upon cooling. Once
imparted to the tissue, however, the staining is
permanent. The specimens so-treated reveal the
classic distribution of PAS-positive stain of the
perinuclear glycogen surrounding the "punched-
out" spaces representing the PAS-negntive nuclei(Fig. 1). Sections thus stained are briefly rinsed
with distilled water and dried. Then they may be
permanently mounted using Fisher Laboratory
Glycerine Jelly.
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